Localization of glial aquaporin-4 and Kir4.1 in the light-injured murine retina.
Excessive light causes damage to photoreceptor and pigment epithelial cells, and a local edema in the outer retina. Since Müller glial cells normally mediate the osmohomeostasis in the inner retina (mainly via channel-mediated transport of potassium and water), we determined whether retinal light injury causes an alteration in the retinal localization of glial water (aquaporin-4) and potassium (Kir4.1) channels, and in the potassium conductance of Müller cells. Mice were treated with bright white light (intensity, 15,000lx) for 2h. Light treatment results in Müller cell gliosis as indicated by the enhanced staining of the glial fibrillary acidic protein and an increase in the cell membrane area reflecting cellular hypertrophy. In light-injured retinas, the immunostaining of the photoreceptor water channel aquaporin-1 disappeared along with the degeneration of the outer retina, and the outer nuclear layer contained large spherical bodies representing photoreceptor nuclei which were fused together. The immunostainings of the aquaporin-4 and Kir4.1 proteins were increased in the outer retina after light treatment. Since the amplitude of the potassium currents of Müller cells remained largely unaltered, the increase in the Kir4.1 immunostaining is supposed to be caused by a redistribution of the channel protein. The data indicate that Müller glial cells respond to excessive light with an alteration in the localization of Kir4.1 and aquaporin-4 proteins; this alteration is thought to be a response to the edema in the outer retina and may support the resolution of edema.